Efficiency of risk management by small farmers and implications for crop insurance by Walker, T S & Jodha, N S
Efficiency of Risk Management 
by Small Farmers 
and Implications for Crop Insurance 
ToS* Walker and W,S1 Jodha 
fnternationuf Cropr Rlrsrrch lnstltutr for t k  LkmiaArid Tropic* 
lG(SIS.AT Patrnoheru P.Q. 
Andhrr Prrrclsrh $02 334, 1d3a 
IJR@$W;$S KCPORTS rrr? J t j furnwl  commurli cat:iorz,$ &bout ongoing 
m.esermh, o r  thoughts  of TC'fi lSAT ritaf!' membar,cv ula wh,ich d,r.cr 
da@,i ,&p~d t o  atfmulatc t b i ~ l i r i n g ~  find rnrnwntti of' p ~ * ~ f @ s s i o t i & . i ,  
c~l&qyluasl wi,thj.il out;jidrs i h u  ins t i tute .  Thnm r9por.15 
ape not t o  b* eonsiilc?rocd 4,:. foilrul yutj~licationa bewing the  
anbraamant of t:l~e Jns t i rura  . I1ruj~rvss mprpor'f si wrrm asrlic?r 
mf~pmj  t o  ~ccd r i i on t i l  !:'iiy~.n;/Ol,scussh i'apsrr;. 
b avrlmtion of amp Lmutmoa would be LnoaplaL. w i t b u t  m u w ~ l  
nnt  o f  r i r k  unrgrrrlrnt rltllmrtima avrilJal,o to fur b u # 8 b k l r r e  
auty croppiap O W ~ U ~ ~ D  ud t d n g  prrotlar aubatAtuta br o a p  
tnrururm In rtabl2rtLnq crop revmu. norrouwr, aroQ Lnaav ,ubiU- 
rat ion b a a  nor rucaaruLly 4 1 y  oom&t~on 8ubiUrrtbn u ~y 
bwwholb, hrva rcmrr to o t h u  inaw gmrxrtlng oglsortunitiw tht 
my ocqmrrtil bt ~ h o r t t d l a  i n  crop nwu. h a  r v u l b i l i t y  uzb 
rftecttvane~a of Lbon rlrk w g u n t  dt.mrtivr8 wa Gondltioard Q 
public policy urb b u m b e  the buur4 for crop inaurum,  V h  bma= 
t i c i a  or & t r i m n u  a f k c t a  o i  public polioy on r i a  - m o t  'by 
ram hounholdr trrqusntly go urwrotlord. Bollcia@ that i ~ r ~ v r  
to tho lud, A b ,  ud o . r r W t  u r b u  ocruld be mra a r t  afhot iur  
E;hm crop inrurdmca i n  rtmngth.ning rirk wnrg#rulrt by nOiUII(I" 
hold, Hrnce, i t  iqmrturt to unbrrtmnd not only haw wail fa= 
horurMl& aranaye t lrk without crop inrurrnar but rlro how aollpcrfing 
p 1 i c I . r  4nb crop inrurwoll intarrut w i t h  th. plcewt rmuk of rilk 
nawpaat a O U U r l 8 ,  
It i a  not smy to ur iva  &t 8Uth m mbrrtturdllng, hw ruaardR 
inat i~ tbnr  b v o  th. r t A i l i t y ,  rrmurorra, or inallnrticm to g r W  
Longitudinal i n f o n a r t h  thrt i r Srrdirpurrablr for r lrultklllrurrionrl 
ovrlurrtion of the aioroacwKLocJc Wcrt ot  rlak on hvountmld ~ l f u l r ,  
h a k l n r  of rldr djw-t hvr km altUWIvaAy W 0 8 ~ d  i n  t& ukb 
dl rc ipUnuy  nrtur.l hraml iiurrtura (Uhito 1970 f o W d  on nMr 
p c t i v o  aurvsyr thst point ur i n  tho right diracsth but 60 not p v i b  
r Ibruiled rlvldsr~nq of the conrrqurnom of alurnrtivcl z t rk  urugcwrtrt 
# t ~ & W g h 8 .  
Like biological rcimtirtr rcrwning for dmupht tolrrmw in 
f ie ld  rituationr, socirl r c i r r t l a u  Fnvartigrtinq ti& djurtmmt I) 
ur oCun car t  in the h y p x f t i a r 3  role o f  rWhg &I, fuut'r bpr 
Tho rut;hotr u 0  croonoJ#tr r t  fCRfsU Fn India wbm T,@, YIUU k 
atatIOM11 u an kmiatr ,  of the Aqriculturbl Dlvdoprn t  QPurd. Ihr, 
rutbrr rrr grrtrhrl ~o l i i n ~ r ,  PItrrr Hmll, bob Willay, md 
hrr 8.h- for pnLiJnrry dircurrtonr on thlr topia ud ta J m #  l(ym 
ud Mtth iu  ma OppM krt on tha pyrrr, 
far 8 good year whLlio b.wfng f u l l  -21 rhrt 8 h:.G or b e t a r  rat  
"r di#artrsoura ymt v U l  mhancm the v a l w  of tfaalr rwaarEbl, T ~ w  
rconollrlc rru&rofi on rimk s r l ) u r m t  Ia  lswalf arb rnhemntly u n ~ l s u I n  
anbravor ud i t 8  rirky natura u y  laad to m un~larlnvasuarrnt i n  luch 
r Por thin maim, we strongly rely on canunl aapSrlcL# cnEl 
intuf t h n  to 00111pA.k~~ t trim (~vail(lSLla factual E 1% t h r m .  
puoathnr rra crucie l  to rn u n r m n t  of the efficiency of 
Irrrrll fWmW3' rdjwmnt Lo t h k l  (1) d O d ~  t h ~  pretmnt of ria& " 
unsgrmarnt m e W a  protact hou.rrhrrld c o ~ l y p l l ;  a r a b i l i t y  snb praaervs 
farm prc)ciucti\r~a cajacity and ( 2 )  b a r  rd1wc.e on thlare optronr t e r d t  i n  
rbsrb la  lorwr In r t r t z c  or dynamic rclcirl effrci@ncy? 1 f: the anrnnrr 
to thau quartirons ore p a  and no r w m p c t l ~ ~ ~ l y ,  t b n  tha rwpm Lidtad 
Car a public policy much u crop inrwrnm tu kmpmvc tarmac risk h d j u t -  
u n t  urd to ~ t r ~ u t o  to noci.tn1 wlfrra.  In otdar W inQireoLly 
r M n r  theme quawtmnr wr t x w a  out o f  tlads f f r a t  and latar onbr 
affmctm th.t oou ld  am. Cram the Introduction o f  an rffectiwr public 
usctur risk rabuctlon @icy much u cmp inrurarux. Throughout the 
diacurrian, wcl rrsfar to aft'icwncy i n  t he  brcrad mcial uonca. U@ arnumm 
a r t  umrrl f r m r u  are r a t r o t ~ l  and can ~ k 4  C ~ I O I I Y  on rllk W y I t m n t  
alwrnatiwrr that are i n  t h e i r  ewnuaic ~ e l f - l n ~ l r + a t .  
WhUe Lath Ilaurica h w  rictwar experience I n  crop insurance, nrrturr 
f a  porhwr haxrhor in ArFb and Af r ic r  w h n v  adjurtPcsnt u, rsuk Ma b a n  
m a l y u d  inteneiusly i n  surwral ccaro atudier. T h l ~ b f o r @ ,  wo drm on 
expar~enaa on  oaurll-farnor rimk management across wwrsl agmcUlrt~c ,  
e o c i o e ~ i c  , and inrt i tut~orwi l  contaxto. Canp.h%raU w &vr&noa fmm 
Cantral Jlwuica, India,  rrd h o t :  Afrlca f u r n i u b s  bmdumrk or tlfsraocs 
p o i n t s  dbr a burcr~ptiva asralyris of rzok aurnagsmclnt by etlaall f u m r a .  
Such a m t r a r t i n g  &acri,)stion In l l luatrat~ve  and not d a ! ' i n ~ U ~ ) ~  ~t 
only mqim o u t  mar qensral bundrrraes on w h a t  seal1 fannero dio ts m a g s  
riak. 
Me focus on y i e l d  rrek am a damm~nant of Inmm variability. 
$mil fannur, particularly pore aubuistanceu-or~cnoed pmducare, 
prabably parcaiva that y l d d  rruk i o  a graarrar ~ousce of Income 
variabkuty than prim riak, and crop insurance as a publrc policy 
i o  crrwpLicitly but not axclos~vrtly directed at reduc~ng y ~ e l d  r~ek. 
bcauee af thir orientation, the papar rpplias .mro to r c u n f ~ d  
farming w h r n  yield r i n k  i r  a n a n t  than ~ r r r g s u d  agrlcu1tul-e 
a r e  pxim riok p o t e n t i a l l y  playa a greater role ;In mnd&tzoning fam 
in- vrsiability (Barah and Bin8wrng.r 1962). 
ark umagaamt is QfFnrd bmrdly and en-mr both practicar 
routhaly Wun i n  waaonal production t b c i r b n o  and loma aulagemnt 
rtrrtrghr .~pLaycrd by howoholdr to atqpant mwully Low f u r  in- 
dur, to dmrtfrllr in prahctLaa, Within t;hm mat o f  ~arr~nilil ti& 
urr&gmunt YMIULII, a p t h l  U l ~ ~ ~ l ) l f i a t S m ,  intrrompplng, and 
bluluncy urr 8fngXed out for &trfllrd rcrutiny, Hypothlrrrr rYlrting W 
CUwrrn upcu of thaw ~ i 8 k  unylrrvnt mtxrtoqiorp u a  tarblrd w i t h  
drtr fnm the ICfUShT Vl t l rqe  k w l  Stu&ilrr (BSnawrnqpr ud 
grm 19eo). 
How prorpwtlva crop fnrwurcm polidw I X Y  ailbrifped mb u&tt iYd 
out l lro lrurs i rrpl icrt ionr I l ~ r  trnvr r i a  runqmamt. Thr fwsritivcr 
r n ~  of Excap INuI.IIQ u wiay that (~:n~mama anit not adj.rmiy 
n r p d c c l l r  pramnt rirk rmrqrmont rtrrtr~lrlu ir  wlbrroorcrd. Zhr, 
ryrrbiotic inbrrcticm m q  riak IPsnaprwnt by f rm houwbldr, tho 
pmvtrkm o f  infcllmtion, and crop inrurrnerr i r  cr~r#llncrd An r osnoluiltng 
WctAon wbro plsnrral iaplicationr tor crop inrwrrnce 4x8 aunauf iub ,  
Subrtiturnr for Crop Inousrncrr 
C o n r q t t o n  a t a b i l i t y  rhould ba tha ultimata mrlfara objactlwr of ur 
i n c a r  mtabililfnq policy much rrr crop inaururca (Nlvwlrrry urd I t F g l i t r  
11981). T?w link between cmg irrooepa r u b i l l t y  arkl coruwtion rtbility 
i r  t a w u s  Lor many ma11 fam b u a b l d r .  Ctop  incoma i r  only om 
cuqanent in flpm incczcaas ~ h i c h  i tra, l f  i r  only om rourab of kuwb2dl 
In-. 
A variety of inforrwl meuurcrr are avrilrbla t a  farm houroholbr k, 
r tab i l~m crop incame, Entarprim div@rrSficrtion ir  wwrlly the m#t 
sffect lve alternative ar net return6 a a o r r  farm anmrpxirar are raldcn 
i f  ewr p ~ c f e c t l y  m r r e l n t ~ d .  Small farunre alro d ivrrr l fy  t h d r  
cropping activities acroma rpaots, ti-, and altituda. 15r mrthu 
condrtLonsl boome knm during the cropping year, falarsro Rirka within- 
malon sdjurrtmentrr i n  q ~ d c  pract iar  . When crop i n a m  fr l l r  
shorte of expactathe, fa- &name atability can be prerrrvad through 
meet adjustment of pnxluorrr durablcr and magemnt of on-tram rtsokr 
d rcrrrrrver, Tho anat 6fFilrctiverrr of thrw i n f o a l  r iak u n q o r u n t  
w r u u n r  are dipcuecrd 1r-r in thir wctiion, 
Wonfuea b~aod cm alm be a p~wrtful for- tr, ampanart;+ for lamr 
than alqpected crop revoram, Acuara to louror# of nmfaar Lnc- 
occypatioml m b i l f t y  within a ragion, 9ra4Jraphic mobility, anb i # U y  
rdttanolbs; can play an rob in 8wbiLiprtng bumhold i n a m  and 
m u r p t k o n .  T b y  &cream the & ~ n d  for crep inrllrana and at, 
clahditionrd by thc $onoral lrrvrl of r&c bvsbpat, Mclw wall tl'bay 
rrubrtitutr for crop inrurmuo b+p+nbr largely on the oovariusor in 
agricultural ard mfsllr b x m a  within ud ucmor regionr. In SouthJlut 
Uir, urny fum houaabolbr dsrivrr r ooiuUer&& ohrro of W t r l  FrroMlr 
f r o  raniam w r c a s  (World ~ u 3 (  1982). X R  ~ x i m  and Cantrat krr icr ,  
wrar mall tans hourcsbldr rclc#livcr xruttrmnmo f rrwr a ne t~ork  of r a l a t i w  
In the Wnitsd Shkr  an5 thw ara prvwctnd f r o l  highly covarirtr, farm 
atd nonEanr inrxru chrr~ctarirtirt~c of a l l  rcrgisru ~ r r  cXbwlopinq 
countrlmr, Gu& mvtu~*nuu yraatly rsduwu the y m ~ p r c t  af finding 
rrpployment in the rimtam #rcu;rr w i Q r ~ t r  tPre ram rtsyion tha t  io rff lietad 
w i t h  b p m r m d  crop Inmaw. Ptoductiorr risk8 8crc~rre region8 l a y  Rnot ba 
h i g u y  ~ ~ r r a l a ~ d ~  thatalarr, t a v r a r y  n~gtrrtlon my r a p r m t  4 mn 
rarardfnp rW .d)utsm rtramgy than occupational a u b i h t y  withAn a 
region, 
Ourrprrtlng public plictcrm my be 0101"~ mat eff&c~ivet han cmp 
inrurrncrrr i n  m o t h i n g  rwrrcall farm hourrrhold convl~~ytion rtramo over 
tinw. Prim auprxrrt polkci- muLd i ~ r o v t  crop IIICD~IM, 8tBLbility. But 
they w i l  bo lerr clffsc~ivr wbru yleldr r1w.i prlu;rro arr rnvarrely oarre- 
la-d. Horwwrr, priov ntrbil~eatrot~ ha8 rr gruatar inlp~ct on wprr, 
more a)11131~rc~al p r ~ d u c w r ~  ttran on rrmi-r&uirtarica rrmall farm b u ) r b l b r .  
In h r y ,  tile c:rodst ararkat could irrvure Irstleimpt Ion  i n  th8 frcn 
a f  i n c m  varrbkr~lity; I n  prrrctim, conrunpt 1.011 credlrt ro  rarely rvarl- 
&la w b r o  i r~ut i tut iu l la l  cruKil t mrketm &re  f r d p w r t a J  arrd badly dirwrtad, 
braowr, a pwysaphical ly dimpar~wd and btoad-bawd banklny ayatem i r  
naaded to &sorb the rrhtldu caustva~l by oovarlatu pmduct.~orr rirk acme8 
repimr and rcrctora of the acotumy, 
Public mliaf irr r mra d r r ~ c t  ~ m l s c y  than crop insurcancs to 
r c h i o ~  trouaaholdi cornaption artrrrb~lity. Erqploysrretrrt pmqrma h parti- 
cular ham bean an actLvu form Jrr  mltkgatlnc) g a r c i t y  &rid tmine not 
only for fararrrr~ but alro for lduldlrzee labnraro (Jodha 1970). Food-for- 
work rdlr:omtu wry be phrticularly af loctkve i t r  coiqwruattny for ent ttlement 
fsi lure (Ssn 1981) ulwrs scarcity 18 not lnduccd by totell food svaxlab&lity 
k+ by )rmi!!&c~drbt dibtrlbutlon. 
In ordslr to armrr the aZf iciancy of  risk adjuotnwurt by 8-11 fanurrr, 
w8 oonlprra o e ~ r a i l  dimarrriono o f  scanoaic mlfdra i n  n o m d  yaara and in 
yarrrr uhbn A dmught occurred. So- ruaarrary evidence from d i f h r ~ n t  
Brought rxmr i n  lndla i o  tabulaud ln Table  1 to broadly illurtxata 
the aim of fluctuations in farm incoab, the contributror~ of difhrent 
ad j u e t ~ n t  nachmiaw, and the mu1 tiple aonteqlranoas of drought on 
hrouaehold wrrlfrnr. S k r t t h l l ~ e  in crop and liverto& inmm during the 
drought yrrrr wem L u g e  by any standard. Dsspiu risk adapting cmpping 
rtrataglrr rnd fuming ryetarm, the drought w a e  ao severs that cmp ud 
liveetrodt in- cx>ntrbut.ard only from 5 to 168 to total rutenmar 
incoaa in the b u r  aredo oludisd. The shortfall i n  fam in- war to 
#om ewlrnt c a r p ~ s a t e d  by relying on private borrowing md public 
# l i e f  which contributad fraa 44 to 73% rnd 22 tt, S6%, rsr~wrctivalv to 
T-0 1. mmqwnar o f  tiaklorr unrg+rust u u u r a r  dqptrrd by dm* t  
-hit frnul in dclfhtcmt c n u  o t  lndiaa 
wmbu or IPurgr o f  dmgo 
&ram in  drcyllkt yau 
rt-d v r r r d  W#)P 
M A  y a u  (a)b 
Mr h o u s b l d  tat& conm\wptiorr 
clrppcndi tur* 
Rrr b u j a b l d  exparrer on rociox%lSqlour 
a t u a n f a a  
Pat rdulr unit E d  grain consumption 
HotmobLdr partponing paymnt of -8, 
o t h u  dmr 
HawhDLdr w 4 t h d r r w i n g  childran Llm rdrool 
kaet bpletion (through ulr, mortgage, cltc) 
Out. turding ckb tr 
3. IaK30HE POSITION: 
Hou~hol& having drought q 8 . r  
ou t-ll grat ion 
Out-migratiw of mima l a  
Migrating mSmb l o r t  or bd 
Man-migrating anirulr Lout or h a d  
a. Tabla r+co~tructed fmr Jodha (1975, 1978) m d  original 6.tr mlU of 
the utudzsr. 
b, rionul y-8 Ln the cur of i tr  \mar oatogoriar 1 and 3 rmhr to 
p a t  &ought y w r .  RDr awry 2, l l ~ ~ l l l l l  yeas# rofmx ta prcwlrPorsght 
y e u r  . 
bumhold in- during the &aught p a r .  TrrdiU0n.l fm W V t  
rfrrk-rwducing prrctiolra mrr not uilfactiur in pmtrcUfq X m  in 
tham U g h  rirk ralnbd tag- k l n p  yaw of @st- bnaiught, 
In &&tin kwricr,  nu& b t r t h d  rlcmamcmLc inqulrhr [to srrr 
knowl-1 ucr not r v r l l & ~ r .  Whrt 11 rvd lab lo  are rewall a-8, 
ruch u thr one carrid  out In #r, villagar i n  Worthem 81 Salrwbr 
(WIUU 19W1, on y u r  wrd tuturc, wchuziru of adjurtrrnt ta crop 
8 4 2 . lbngoruy dgrrtion Elor tha huwrat of rqprt crgn 
plryod r lrrrding rolo i n  x b k  sdjwtaurt. mir typa of infonutrn 
Furnirba 8- f ~ i g f r t  but  dm# rwt rZ1w um to q~tle tho a f b c t i ~ . -  
naar of rLrk u5)wrunt by ruLl fanun. 
Anathat wry t;o yqrocdr tho lrro, of thlc rtticirncy of rwrll hrmr  
riak kdjurtvnt  i r  to o u t l b o  fihr rim urd t l r l n q  of row ltltrlly 
ranur ioa that oould rrrult i f  rmll  f u v m  had rcollrr to rr .bbitlonal 
rirk u v r y r v n t  marum nuah u r public nctor crop imuruld pmgrm. 
Ue tha t  -11 farm hounholbr permiuu that crog yield Inrrurmoa 
door clnhsncr, crop In- at~bilkty. Wr, tocur on har crop I N ) ~ ~ M C #  d d  
i n b l r ~ t  w i t h  y r e m t  r i a l  . . n y r n t  by n u l l  tuwrnml  $hi&@ i n  
oroppinq prttrrmr oruwd by crap irwutrna m r arntrrl t h r ~  i n  the 
nowtfur uwlyvir by Ham11 s t  a l*  (1902) latrlrr I n  thir book1 U M t m f ~ t r ,  
ua dimct our attantion on r porititm anrlyrll, of hw r u k  crvambn 
inflmnmr the chofab o f  tJcSu\iqw in the n u t  rubmetion, 
hrhypr no them pertaining ta ri8k amyporsnt by orsll fma) b o  
noeimd an muah q i r i c a l  attention ao the rob played by r i a  
a m n i o n  in ocwldittollrlng an unbrinwetmmt In a- agricultural 
trchnOlogier and r reaul ting bap.rturs in input urs from a g r o f ~ t -  
muidring notla. Yot the auqni t u b  of aupply nslponM ge.naratsd try 
trdu\taloglcrl intanrification etirulrtsd by ca rfrk mducing policy like 
crog Lsrmururn ir rrtill an unrcrolvod oapirical i row 
gvibncr fror p r i t i v o  ura lyur  on rirk and &option idorr not 
pint r tory piat- of the potmtid for intenrificrrtion by aoxnrcting 
for r b k  subnrhn. Participants i n  a rirrk-reducing cmp inrunular 
pmgrm oould capturn Lnnovrtom8 mtr as early rhptaro, but ttrrsy 
would rllJIo ba arrgorsd to inovators' L~llirrr frm unprofiublo nw 
trrchnafclgiw (8)Juwmgrr uab QM 1977). A psrosiwd rsducthm i n  
r b k  oould r p d  up the uloption cyclm, but, mhrr acoeptanos by a 
fm prrclubr adoption by the majority, llrvsla of uelfur  u, btrrmknod 
1. !!!ha relatbnrhipr bsaJllrur nu.1 finmcial marketr and crop inuranom 
ul, il,&dmrmd by Binwulgor (1963) in thir wlur. 
Tabla 1.  Rirk djmtmnt by 8-1 u k u  Z u v r r  Ln Northun 
El $.lv&&r" 
by whr, ult inatdy rrbapta rathar than by whr, firrt r&pm t[krhcrt 1975). 
T)rarrfon, the &re ratavant wlfclm qwrtton f o w r  on maram 
for prrlrrtmt nonadoptiosr at rrtum imovrtLoru d m  frrvrr hsvr @am 
in formtion  on mcamnc"lrd ~cknologiea,  Xntuit iwly,  the output awt of 
rirk rvrrnion i r  g m a b r  for recarwsndad irputa th4t am f ndiviriblo ord/ 
or am aharsctorimd by larga finmcial rirk. Jboorranbtiau are fn -  
qwntly clurkrmd inks yrchgrr that ioyrly 811-arnothing cmurwr of 
rcticm w h n  i n  n a l i t y  trnwtu Mkr t.lgurntta2 adoption cbcisirwuLm wdr 
clurUt or carlgonrnt Iln a yi.cr#url rtapwrw fuhicm (1Ysnn 1973,  ma 
gaclrrg. rppmrcr)r to tho diiPwSon pmor8r gnrt ly  8ccmnturt.r rfak md 
thurrfon, the ~ t a n t i a l  Ear rlrk rurrnim to ba an Lmpebt*l)nt b adaptton 
A plrrrhrpr birrad rumplo o f  pooftlw rtrk-mlatad rawarch on the r&ptlon 
of  mature i m v a t t o n r  In Latin Acnrica indioatm (1) that whrra prduqo  
am p r r t i t i m a d  into their ooffgosrontr rkok a w n i o n  i r  mlujatab to the 
role of' r RLnor acoorlplioa (Glabin  1977) ( 2 )  'Ourt the conflict betw+.n 
rwgcrctrb profitabil i ty  and r i v k  rr not rr rharp u mticipatad (O'Harr 
1971), ox ( 3 )  w b r a  r i u k  ammion is pinpointed aa the primary muan 
for nanrdoptfon, wovitw~ to a riak ne turr l  iucm yialda only a M ~ $ L M ~  
increu. i n  errpactad lnmrna (W.1k.r 19fll) .40.Although i t  i 8  Y f l l ~ l t  
to t o w  rr cac\aunuw-uitnoo~ a b p h o n  rsrabuklrcb on tha SUblr  project 
wbra f im inutmC~(]rutorb (Bonita 1976, ~ f s t  1974, GIt.dwin 1977, IbrcardL 
1976, and V i l l s  tasa 1976) arrrmd a t  qutt t  diralrfliar corrclwionr Md 
markally differant policy ~uplrcationrs - the ovrrrrbtrag irxrpclirtmca 
placed an on-farm pt-ofrt4billty by Parrfn and Win)rsLaurn (1975) in thair 
rumrry of tha CLMHYT srdoptiorb studlee in tha 19708 rlngB u tnrcr Wday 
a8 I t  did to CrLlichw i n  1957. 
Slaliaaue on liquidation of  productive aarsets tr, iron out fluckrationr 
in  fatrmr income Nay haw euong implicationm for saoaoaic gm- wd 
equi ty  in rlrrk prone rrrau, d o h  (1975) hno arguad that fArm8r risk 
adjurtaant i a  cas~ditlocrcllb by ~ q p ~ a t e d  weather cydes thht tramlate 
into W H ~  depletion and mpleniaharnt cycler for f-ra. I f  gowsrn- 
mnts w a i t  to barn public risk aanagsraent dscirfrrw on dkMgar in 
consqation 1 ~ ~ 0 1 8 ,  aamt  bpletiora my have already run 6ts aourolr 
with r rmulting, oanstimsn pcss~sanant, erosion i n  on-farm productive 
cypaclty . 
In the longar run, r~uch cyclas eignlfy stagnating inwrwnt for 
agriculturr, in risk prona reqionrr . Rartoring fam productive capacity 
i r  a rkcnr, painful ,  accretionary procsos becam fanuins fa- a buyers 
narkst i n  tha dircutet ~QMU and a seller8 market i n  the post dlrruter 
2, Similar rarults are raportad by Ryan (1972) who asssacsad the affect 
of r b k  alrrsreim on optlrprrl use of fertilirurr for potatoes in Pen. 
b w d  that thr aaexginal coat (rlpply) curvla far ptatMsr w u  only 
muginally affectsd wlmn one allowad for rirk aversion. 
y o u  ( . lob 1975). W i t h  the lrrajlrzlon of  WrUmut brrrll, uib lrolrtad 
pduu of Wl fcnurr cdlrivrtfng rxtruvly marginal h i l l o k b  lrnd 
in u n y  ocw\tr;kr, r w t  &plotion md rrp1mlr)rwnt qulw ur, pmbrbSy 
aot nrrwly u mmn in L~tin krlrkcr a8 t&ry m in Wart A i l r i a ,  Uat 
Africa, a d  8outh k i d .  Monothdarr, rhr qmth and equity Wafhtkau 
of rurt &platJan mnd nplmialment ua oufficiultly -lung to 
mka r good cum for not Lgnotinq their dFPwnrlonr i n  tho r r# l r#mt  of 
public policies whom iatmt i r  clrk Rduatlon for tmwra.3 
* 
Shift ing tha inct&nce o t  rirk 
d f u r t r c n t  to lurdlarr I b r  
lncrrurd participation in the cuur l  lrbor u r k a t  L8 ur irpotturt 
djwtrwrt rechmirrrr tog 1 1 ~ 1  lrlimra pl r t icu lar1y  i n  Olntral krr ior  
w k r a  b u i c  grain8 rm gnwn tram Uy amugh MovarJxrw urd @;tryon ompci 
ruch u cof fro, augkl: cma, and m t m  &re h&rvmtatl fmm &&or through 
Much. Survey rcarultr Ln the pr.crading T a l a  2 ruqfprt tnrt amp lor@ or 
law nonwqa arrnlnga induce amall I rmrr  ta tollporrrily nlgrrta to thr 
cortu to work iu harvmting llrbortsn, 
-
With incra~rsd telllporuy huvrr t ing a q r a t b n  by uwll tunrra, 
the Lncibnca of r irk  rdjurtmant I r  p u t i a l l y  rhlftrd to lurrdlarr rgr i -  
cultural laborerr who rapnrcurt tha u g u n t  o f  roctaty l o u t  &ha U, oqCn 
w i t ; h  rirk, In any y e u  tha b o u n d  i\or hrrmrting labor Ir higuy i rul l rr t ia  
rnd Ir d.rtsrm~nub by the r i m  of the crop !!or brwsrrt, An l n o n u r d  
rupply of Ilbor,  arioing Cma aigrrtion of Xlrbor area8 a l l a c b d  by amp 
lora, tr~uurlatsr into J r s c t r w d  real wagrr or highor pmbrbi l l t i*~ ot 
involwtrry uremploymnt u jab8 may ba rat ion4  i f  hglrlrtad n i n l r w  
wlgclr are rffectivr, kr r E b c t i v a  cmp inrutmar poliay oould than ion  
indirectly contxLbu~ u, *a inccu rtrbility of lwdlrrr Laborerr, lllrir 
equity irpcrct my b8 an i q p o r t ~ t  aonridrrrtion i n  nuny Latin kvriaur 
aountrirr~ harawr, r mil-thd and fluriblo public wrkr pmgrm ir r 
mm direct.w)dna to daiom the &joctive of rrduclng tha oort bow by 
ICandlerr agricultural labat of frnnrr rirk adjurtnwmt. 
An efficient rLk nduclng publc policy could alw smrt a draprninq 
inflwrnco on accelerating &and frlgnrntrtion i n  ninifurdir rgrioultwr 
i n  lrrtin m r i c a .  Rlthu tChm ratain field inugr iw ,  fiolbr rrc, r e  
dlvFdsd to each hair i n  w b t  ua rurprct i r  r partial at-t to d n t &  
3. 0 m i n g  (1971) and PuXSIm (1971)) oontcmd that low coffw yirldr ud 
p r i w  forad  many nail Iwldhol&t"r fn It1 8rlvdar fa rcrll to largo 
hacfrurdar in thrr 193b 8 4 ,  thurfasa birretly rtiarutatrd fncnuing 
lud oonaantrath, 
4 
r dimma portfolio .of hoXdinq~, Carual eap ir ic i r  rwpprta that 
thir ir alro thr c u o  for p r t a  o f  Bemi-Mid TrOQia8 of India. ha 
o f  fidcmt crop ~ R I W U I C ~  pUcy  oould raducs tho dmmd fot rprtLrj 
diwrtt icrtkn 40 r rirk ~ u I A ~ ~ ~ o L  aUcrUQy md t;hur a e r b  r rsn 
fswrable rnvtrorurnt tor cmmcrltdatFon of A& holding# i n  courtrim 
wham m r l l a n c l  r a t h  aro high,  onas wain m mad mre e q p i r i a  
evidence, i n  t h i n  c w  on tJ14 ckwnalnibnu of the lntrsrgrnerrtiarrl 
trmrfar of wealth urd on tha rocisl mrtr of land  frqmmtrtion 
kforo bmaCi t# can be q u u l t i f ~ a d .  a 
&ulatian p t h  ud othrr af facts 
An rf frctiuo public r8cl;or rirk reducing policy could inf  lwor 
f e r t i l i t y  behavior rpec i f i ca l l y  i n  tha valurtton of drildmn rr 
production dwab lba  which partially roprarsnto a l i f e  cycle djut- 
aont awrdranirm, Sum awirical ~ v i & n c e  ( b i n  1981) artggsata thrrt 
inffsctltrur ririk ounagamnt my antx ibuta  to prsirting high rrtrr 
of population yrowth in rlok prma e n v i r o m t s .  There ran a n\nrbrr 
of othu potan t. ial  dynamic cortr of uadit imal  matho& of hadl ing 
rirk ausd Inclubas ovarrtocking, mummagalaant of ounrr>n property 
rerourcar, and the exwnrhn of cxltivatiorr t-r, mrginal rloysd Lad, 
We & not recoamwrncf that rcarca rsaourcsrr for rrrraarch tnl &lo- 
a t a d  txr ~ ~ n t f f y  th- lrtar order rft'sct., but the ir  importmar 
rhould be kept in omto arind when yublzc rector rirk rsducing policin, 
rro evalwt+d, Fbbgionrc whra $mall fanuarub risk oldnagaabnt w u a  
inofficiant m d  inp1L.c higher oociaL coat, and Irdwrre equty  
inprdr sra also l ikr ly  t;u brs moro marginal arau  where supply 
reapmu would not bu forthcoaarng with the intmduction of a ooap 
Irwurmcs program. I ~ X C I O V C ? ~ ,  it is not enough tcP say that s a l  
fanasrr ranagarwant is inef f l c ~ a n t  and aaicribe high potsntial wnr 
to M additional riuk reduction policy. One alaa hae to oonrfdar 
tho m c t  the &s ign  o f  the policy inpartr on the droaoar a d  affect- 
imw8 of rirk manageaant masumo available to caall fnrasrr. 
I)n Ilternative way to describe the rffectivanese of Wl 
farpaarm' r i s k  adjuntaant i s  to cony?artt the urwt of different ~ E O ~ U C I  
tion rtrrtagicer~ md aanac;prawnt devices in differmt envlironments. 
In #a next mction, ue arrsign attributjare relatad t o  the sfficisncy o f  
t h u s  rrsrrutao artd carry out a aomparativa analyola on saralL-famr 
r b k  wnaOprent in El Salvador, TanrMia, and India. 
4, k Rouurwt (1976) haa pointed out on sevwral occaeionr, alternrtivm 
egplulltbns my undarlirs w h a t  look8 like riak awrea behavior. Prrru- 
arably, Sf there #re enough plotr, an owner a u l d  take into acoount lud 
aurlfty md give each hair equitable ohararr without fragaasrting CLol6, 
h t u r r  i n  ur~rlculturlly rfrlpl arrviranwnrta b v r r  evolmd rovrrrZ 
wvwilrr to ch.L with pmduotbn rink. Thaea w u u r r n  hruu barn 
loQlrrru+rli w i t h  minor v a r i a t i ~ ~  t ~ i 2 0 r . d  t o  &c&l CO~CU t~onm i n  
m'lflrllil d 1  f u r i n p  r y r w u  in thwloplnq aountrlam (Ruth.nb.rg 
1976, cb11Lnrm 19'12, m n ~ n  1974, Mamll 1973, Ugsffunn 1977, 
md Wavarro 1977). • 
Trrdltlonal rrthodr of hurdling riak In mall f a n  r y r t u m  am 
be partitionad into two gmupr, routhe rirk prnvurtinq or ainimiaing 
practiacr nd riak-loam ernrg#wnt wchurtrn,  Tha f i r a t  gmug luytaly 
ralrtr to crop Mn-nt #tr'rt.qlra &a iga\rb to uXjuat pmduation and 
rallloura uaa An rrrponm to percaiullld rirk batotr a d  during r produotion 
wuon. The m m d  group IncLubr t r tar  actiron8 1Jt.n by frnmrr i n  
ro~ponro t o  I-r than an;pactmd crop inooo c?.ureb by nrtwll bsurdrr 
much u &aught. 
15 l lrt ing of potont ir l ly  ilporunt lor8 u n r q f # m t  rarponrurr thdr 
rrlevant afficimcy attributer i a  premntrb In Tuble 3 for rnrl l  f a n  
ryntorr in El Salvador, T ~ a m i a ,  m d  Indir. Spas Ittaitrtionr of 
tlalr prpsrc and paucity af time mrllrr &tr ( n a  JodhJI 1970, 198fb, tor 
Xndi.) & not permit a cktrilad oountry a r r o r r u n t .  Xn $anoral, auuh 
mchanirr are trot ss imprtsnt i n  Taturnfa where ~ r S w d  1ll)ti01 aro 
1-r thm i n  I n a s  and EL $alv&r. Abauncs of a labor market urd 
ilrgwrtectionr i n  other suukrru force tumor# i n  Tmrulia to rely rrom 
hav&ly on traciittanal crop l a a n v t  rtrrtaqiaa to c o p  wit$)  produo- 
tion rkrk. 
Rirk ransgicwmt practiosa ambodied i n  croppfny rtx~tagfer  csn bo 
rubdivibd into tho@@ that t r l s ~ ~  p r i u r i l y  to raawrcs Md rnterprlw 
d i ~ r # i f i u t i o n  and l d j w ~ t  w i t h i n  cmppinp a y a t u 8 .  ( T a r  4)). 
5. Xn looking a t  tradrtFoar1 rirk un-t rrtxrwgiw urb proticut 
osw, our w l b  dlrtinguirh b- tho- whrr r ,  rirk urtl arp.ot.d 
pro f i tab i l i t y  ara i n  8brp  m f U c t  urd tho- that uxr o h r r a ~ r i w b  
by 6 lowsr: varima in rut rcrtunu and .Ira highor rvarago return8 
whrn oaparod to other rlunutivor, A good awyplr of 4 rtochutiua2ly 
mfficiant practiaa in doubling -08, that i a ,  braalcing the rtrU b i l , ~  
tho oar ts f&dliat4 field wing, POubling and f h l d  dryiyl i 8  riaply 
r o  rrudr ron profitable thrn oaqotfng rltsrnrtivra i n  El 8l2vador that 
it i s  not inclubrd i n  ow: nt of rirk unylrwnt prsotLor8. If  w h d  
*pur;iactn infoxmation for r &airi#r uralyrk cwr tho productic#r prautimr 
U8-d i n  T 8 b b  4 md on rltrnrcrtivrl: oowrrr of  rctiim, m mnJd not k 
surprirsd to f ind  that for m y  mnvimnrrrrart by t.dulo2ogy m u  whrt 
1Uro ria& unagrrwnt r trrugia  a d  prmtiolr ulr ilco thr vrrt poplftkdpk 
4ItrnutiVu ovrr ttu. 
h b l 8  3 .  Trulitlonrl loar u n r p m u i t  mtloiu and their ettAd.aq 
rttributos i n  B & l ~ d o r ,  TanunLa ud f ndrr. 
a. p damtar partially obrerv4 or empirical evidence le Lnclsuyl. 




b. Obcorvrtion~ -far to rainfad agriculture in  Northern El Salvador, 
Kllcrlr, TInunia at4 tha S d - A r i d  Tro~icr of  India. 
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Purrrrrr eqkoit varticll, harleontrf , anb trrpor.1 dPamsionr; of t b  
nrtuxal ramouror brrma to r e d m  prpductLon rimk. P l a n t i n g  on 8 topo- 
wqunaa i r  r aild Foa of rnrtiaaf 4AvrcriCicrtion that c~llcm flari- 
b i l i t y  in production conditional orr t h m  timing .ad quurtity of rainfat& 
a t  pl.ntin9.6 
Spatial mcrttrring sffarm rooln, for SlprovFng cnop l n w v  rt&tl i ty  
to tho axt .nt  that gmduction t i r b  are not pkrtoctly aorrrlmmd wmrm 
nicxollnviro~wrntr. L i k u f i s ,  rtag~lrrrd plantingm a d  u w n t f + l  dint- 
rlf l o r t i o n  reduce var~ubrll. t y  to a e  extant that product ion ri8U ur 
Mt - ~ @ C L ~ Y  CQV&r&d- 4 U K 0 1 1  t b .  
Crop-cmrltrrnd dimrniflcation i r  wnclitioned through the ctroiolr 
of crow w i t h  varying luturr t y  perioba, diffsranticrl rsnaitivity to 
environawntal fluctuatlcms, Pnd fledble end urns of ma w i n  and by- 
product#. Such d l v r r r ~ f r c r t b n  i m  u f b n  arnSterted through intar- 
cropping w i t h  seed inirkry or varying r o w  arrangamentm. 
F l u r i h f l i t y  i r  alro intmdu-d by u n s q r p e n t  prrcticsa tha t  a l l w  
tha mull f'arrsr to man~pu1.U the plant populatfor~ In accerdura w i t h  
ohurging f n f a n a a t ~ o n  on r o i l  rnoiotuts xsgiaer. Plaub la  Fqput urrm 
dfct,atad by amrginy mather conblt&orrr a h  oonrtitutar ur Slportrnt 
mawura t o  handla yruductron rrrk. 
Ewtrrrp1.r o f  Routina U r k  Mnrgoment Muunm 
Xn t h i m  mction, w look at s o u  dstril.6 evidance on tho urrr of ooron 
rilk manageaunt practices for araa;B of rainfed IndLr, T a n u s ,  md 
[tl GalvaQr. The mliancs on raoourcla and crop-osntarod d i ~ r a i  f cat ien 
conditioned by anvrronmmtal variabil ity i s  i l lurtratsd i n  Table 5 for 
tha Sad -Ar i t 1  Tropicr of Lrl& a. The Sholapur v i  llagas are located in a 
high risk production anvrronnwsnt ubrr  cropplng priavlrily -08 place 
du~inq the postrainy reason on reeidual mioturc. In oontramt, the -la 
vrflag+a ara Located in a amrat assured productmn envimrurtnt vhmra 
rainy oaavon cropping i r  practiced. The data in Table 5 ruggrmt that 
bo@h rprtidl, and cmp-basad &wrrificatAon mt -re widely srylloyd in 
tha mra drought prow villages near ~hol.pur.7 
6.  A rrom rbnrpt fom is  practiard by f a r v r a  i n  the muntain -mu- 
nit irr;  o f  tha hcbs  In South America (Guillet 1981) . 
Pratvhili ty of famrwbla -51 aoirtura 
eond~tiona for r r h y  maron csopping 
( 8 )  Indhatorr of: r p  tirl diwrrlfLaatSon 
IWbw of rcatt8r.d land frqpmnta 
par tam 
N&&r of aylit plow por fuar 
nunber of Cragmntr per farm by 
dirtanca Crm v i l h g r  
- 1 tn 2 nflav and &ova 
( C )  Indicators of crop-based divrrmi- 
f fcatlon 
N W + r  of total role crops plantad 
bowbsr of total combinatfonr o f  rrlk.6 
crops y f a n u d  
Sourcai mublfshed  dut8 from 1CBf;liAT'r Village lrrvrl BtudLan1 
B i n s q e s  et a l .  (1900). ) '  
The Uloaa area of Tanzrurir offera an axcmlllsnt bardmask to 
~ ~ m p a r a  the LnfZunncy, of productton rirk chn cropping dsci8tolhlr. T b  
region i r  chatactrfiud by 8Crrrt (rolafrratn) rainr during 0cfob.r to 
early houR;rbor and l a g  ( L Q ~ ~ Y  mrortdlin) rbiinr fmaa late Jmwry t~ 
thr end of Aprrl. T b  d~tfarancao in cmppinq dsckolmo by frrwra 
c l a u l y  raflact the Ugtwr extant crf inruranra-orisntsd practiosr 
during thr r?an r r i r m  (T&la 6 ) .  mr a x m p l c ,  rrora valley l a d  i r  
p1urt.d during the r W r t  rairu. Ttrr fncr&nae of IrrUrcmpping, 
r&lvrgs cmp8 (5.4, thOm which can ba wed befbrr, pbyrtolorgicll 
nuturity) and cropping nrcr fJar cwpound arrar yrsatQr i n  thr short 
rainr. The rshars of staggered ylirsltirlg i r  Lowar during the mbrt 
rain, bacawer them raiw raw& much earliar thm ttm lorrq rdm. 
I n  &1 Salvhcbr, mwrral rtudteo have docua~need the ura of r i u k  
nwbwp#urt pract ias  by mull mi sa fancrrr. Yybrid maim is roro 
l i k e l y  to ba plantad i n  pure rtandl~ in lawar lying valley land, wNla 
l o c ~ l  maize variatfsn whit91 fatmarl perosiwa arr mm drou$ht tolerant 
MC$ hrvtnq a gruatrtrr potantfa1 to arcape dmught are intarcmmd 
w i t h  roryhua or f u l d  Lama on hillr;L&r (Cutfa 1975, Urlker 198l) .  
I f  the Nay maizs p lmt ing  f a i l r ,  urna funare  in Uorthaamt.8rn El 
S ~ l v c d o r  w k l l  try to  ymcuraa land [tn a rattler daaparrvltn bt-t to 
ralvage rwwtkiitrg f r o m  the cropping year) to plant a low yielding 
u i m  crop la ter  It1 the rerkny wearorb i n  August (RPdriyuerr, a t  al. 
1978) . Pwt of the mtrvat Lon lor the rapid exprrnsmn rn f~mad 
mmh rantling in El SalvaBor. from 1961-71 muld be attributed to the 
buoyant &wand fur horizontal. d r v a s r ~ f ~ c a t b n  (El Salvador 1974). 
S ~ l l ,  fumexu have cr>nris tsnt ly  r a p c u d  the advrca to Eert~lize 
r t  planting atd  prafsr to apply a b ~ s a l  bow;, or  f u r t ~ l ~ z e r  ight 
dryr after planting wlwn they are asrrured tJlat the crop hu rucca8r- 
fully emrqed (Alvarabo e t  al, 1979) . 
ma o f  factivenasa of riek magenbent by mall farmers i e  oonstantly 
&waging in raoponm t.o climgas in the resource and institutional  envia 
- to .  Whather the chaw in for the better ox fox the woree, 
&panda largely on public policy. So- Fmprllrtssionlistic evicillesrcr 
fallcrm. 
In Tl!uwir, the change ha9 been for the worse, Public pol icy  
intervention8 ham dvoraely affectad trditional rirk handltng 
uthdlr. Thrlr rtate-opsrated nw marketing slcranqemnkrr have helped 
atphon off rtxatsgic farm food rs-rvar tbrt traditionally wrrrs 
retained in the villleye. Statutory regulation8 that compel f a m r r  
to p1mt a f ixad acrsaga to carh crqpr has amded pmductlon Plead- 
bility. The resattleawlt o f  villagars i n t o  compact conmunitfato at 
rrlnomd r i tu  ha8 deprived f-rr of  a c ~ o a  to the diwreity of 
h b l a  6 ,  RoSativr diffarurrcsr in f4rmirq prrctloor during ( w u r t r l n  
a b r t  rainr rnd (rota  e m i t a n )  long rainr rn Pow vlllrqar 
of U l o r a ,  Murnir during 1880-81. 
* 
XncidJRce of use of rirb 
ruurg+arnt practio.8 
1. Shrrr of total low lying 4rmu p l u l t d  8 3  17 100 
In tha yaar 
the l a d  and divsrmified m r o r d  fanrtnq whra tma crop playrd 
@prturt rob rr r Pod rourae (Jodhrr, lgBZ), Labor market m8trie 
t h u  pmhibiting the hiring of rgricultural labor, and bl& f-9 
haw rim taduorrd the dbgrasr~ of frmbon ~ ~ ~ 1 3 3 1 s  Do the -1 f u n r  
ts uke Qci rbnr .  
In India, rany uoll-intentionad publFu poAicidl haw 4110 w e -  
trUd am rfibcta thrt how rirk raanyysrnt by uuli i q r r  
1989 ~fbctiva i n  drought prone uaaar. Both Intraymr roclmr,  ml 
intrayear mcurity 8toc.h af feud grrina rniJ fwdar haw prscticrlly 
mUcrb to be important ccuqarrmtr i n  rirk rsljustawnt: (J&. 1079 and 
1981b). Croup-mxrmmd armurea rucb a8 mutual rtrrk rhariny u r m -  
raurrtr, ararronal xlligration, a d  info-1 intarlockinq of .~lriculturrl  
lactor udcato ara laru carryrtible with new vlLlaqe inrt i tut ionr,  
hgtsl pmvFrioru rogulatinq cred&t, Labor oOntrnct#, ~)rtQllp) of 
arrmtr, urd tanancy arrr oftm not rcnrititn t-o r p c i f i c  djmtrvnt 
prcrt>larr of dmught prona, arcrao (Jodha 1978, 1901b). k r reeult of 
t h a n  and other trrapcmrr, forum1 public rmliaf ham aromed grartcar 
rignificratras in drought p r w  arerarr, n o  awncrrur public irrvertaont 
in irrigation during t h e  lavt &c& hrr probably diminfrhad the 
incidurclr of  riok br the country au s w b l a  urd   AH at b b ~ t ;  partidly 
gaponrated for t l ~ a  btaxioration of traditional rieik man~aoaent 
Y A O U I Y I I .  
In E l  Salvador, the hibltorical, pictura on the effocttvbnaor of 
mall farmer ri8k maraapmnt ir laso clear, On the ~ B I C I W  aid4 a f  
the l edpr ,  tachnologio~l int~ovatitxtr ouch sr hybrid milpl and B-11 
w8Llomn &rignod to increme on-farm utoraga capacity haw k a n  
amptad by rrrny -11 f ansurxr . On tho nrspatlvo aide, incnaring 
populrtion pmrrufe on land,  an inactive land ararket, and the &aim 
of exploi trt i~r  but rirk adjusting patmn clfer~t relatioruhipu u 
arnife~ted In the "colwno" form of tenancy have emdad the effective- 
and avai labi l i ty  of tracbtional riprk nanapsnant methods, 
Spatial Divsrrific&tipn 
Spatial d i v r r ~ i f i c a t i o n  of ram plota i o  s eloser subrtituts for crop 
fnruranot than other informd mans of risk crdjustnant available to the 
mall frnrrrr. Acwsr to hsUmganbous agrocli~rntes acme8 wNL& produo, 
t h  rink# am not psrfectly oorralrmd enQoe fanrsre with gmrtrrr 
f W U t y  to cope w i t h  y ie ld  rirk. 
Tho inc idence  of hatanqpneity or b c a t i o n  apscificity in not 
o u y  to quantify and ray not be re&ly obmmd. Fbr: exmple, fox 
M e  lut m~cn years, mnthly July rainfall ahmured in two 9rulgba 
loort.6 at  onpoaita end8 o f  the 1409lhwtkn araFn araerhtrl ataticm 
&t XCUSAT I8 corralrti+d a t  .61, w h i c h  t r  h a 8  thm uh6t 01110 wIL)Id 
orrprllct for such a rhore, cltlrturor cm flnrt land. E w  in uull oomttim 
auch u B1 Salv-r tha I n ~ A b n o r  at yxuduction rSrk c a  vbry u r k a y  
rrwyl mgionr producing rubrirtmo, rood c r u p ,  FAiguraa 1 a d  2 @hsm 
rwrm prr>b&i l i t  lea at  drought rtrorr a a l c u l r t d  f ror hY'rtorforZ 
rclnfbl.1 A t a  for two r u b n ~ ~ m m  d m  gnning L c m t A c a n r  i n  North- 
~ n U & l  dnd Northaartern E l  5alvrdor .@ Uthouyh t h e  man gtowinp 
m o m  r d i n f d l  Sr a b u t  tha ram tor hth locr tbnr ,  thr inoib+ncn, 
of drought otrora Ir auch Nghsr In v l l l y y ,  N uham fanrsra hrw 
re)acrrd trybrld wrtr than An v k l l ~ g a  A whrr fammrm hibw accmptrd 
 hybrid^ .' 
kr r r p i r i c m l  irsw CLQMBLY Linked to tha rWti tut . t s i l t ty  batwan 
crop lrusurrurua and wpdt Lrl divuruAfication i r  tJw axtunt thnt i n d i v i -  
dual E&nwrr9 yialdu arlrr cvrrctliatcrd wLt;ll^r awmr&+p ylridr I n  r "haw- 
6 ) b 1 1 4 0 ~ ~ ~  i r O l j U ~ t  ion (srtv&rtmmmt. D M b k ~ r  (1976) hon argwd th4t On4 
w r y  UI raocm crop ~ ~ L Y U T Y I ~ L Y  ~ T O Q )  p r a b j l ~ ~  of wx11 hdliard, &b~lr ) ( l :  
ralectiun, crd hlgh 4aaFnLntratlva corrtr of rclbamba trrgalkd rt  
fndivsdual f rrlmrta i n  to  uro a hr~a~gafiaow, &re& ~rpproach in tho brrriqn 
ntl ~qr2enwsntat~t~tr of  rruch p r o c j x w .  The Ltbrnt A fit-ntiarr of homgrnamr 
pnxhw=trurs areas ~ q ~ l ~ a e  t h t  irrdividuai fanrar yilrldu will ba y o r i t i ~ l y  
and highly  cov8rlata with awrrwgo ropwtad y i ~ l d a j  h a - ,  crop inrurrna 
baaed on PII  drsa "rypri~adr would rc t  a8 r nurr puk~urful #tabillring Anflu- 
anor,. ~ l y  thr urunur t o k m  i t  tha drrrigaarnd "holr#oc)cblnww" a r e a  raally 
t u n  out to ba rtrateroyanaow, thar~ tha uFaa rzypruaah  auld cauae r p u x i o ~  
f1uctut;Ltxm l r r  ~ncaaae and thus flqura 4r w d4rrtatrilizlnq b r a  (ibm~amt 
19 79) . h c a o v e r  , i t tiatarcrpnai t y  tncraraeta withln alanll gwgraght or1 
ragiono, area-trsrslrlrd crop inauranm not o d y  becclrur Lwrr rfll.c;tiva but 
rpatrd dvibruri t lcatron b ~ a m r r  d more dt  trllrctiva ~ l t ( a r n a t i ~ ) .  
Wa a m r r s  t h i u  LSI)UY! for COII\IIIDII crnpp~rg ayata l~ l  in thr 
ICRLSAT VLS vlllrrgut; rrlr Plgura 3 ,  For mvt cro~q~lnq # ~ r t c m ~ ~ ,  average 
v i l lage  and ~nd lv idua l  frrwtr'r yialdo are prltLwly corralrtad, Thr 
notelh awcsptlon i r  lwll or b a r ,  c.atton in the hkola tolgron whrre 
-
401 of the far~asrrr had y i ~ l b  that var~dtd Lriwrraly with lawrwe ~ilI.891) 
y U  from 1975-7C to 1980-01. Thtr arbeenoo of vigsrl t icant pooitiva 
corarbuon iayl~eat s a w  Istrkwe Emr a hcmoc;lmrraun area approach, 
Local cottan xo produced In a r a i ~ ~ t i v a l y  rurrured rainfall  arrvimnaurnt 
and ~s not ewpowrd to a d a a a n t  sourca of yiald rtuk, In aontralt to 
the o t b r  crappLng ~ y w t r , ~ ,  yiskdr i n  c-n wtmn intarcropping 
ryeuaks did not vary eignificrurtly ovar tha oFx cropplry yaar8 
8, Dnought i r  a ~ t i m t a d  from r &tly wr;trrr balmat laorlrl and follorwr 
pcocscbuxsr outl ined in Sbiaw (1974) . 
9, Drought rtnrco in loostinn # i r  rcclmtuatad by m orrrtic within- 
mmmndiot~ibutfon of la infal l  auwj rWlov, numay aoilu with 
d r  ture holdL ng cspaci ty, 
0.0 ' 
A m J J 4 I 0 w 
)uih Foam & p n r l  %#ugh # b v d o r  
FL$ura 1, Avoraga Incldanca of drought utraao for V1118ga W .  
FQurs 2. Avhra88 ir~cldenca of droqht  etrvse for Vi;Llage A. 

(WaUu and kiubba Rro 1902). Par rtable ytcrld p@rfonwrs fllkil local 
cotton irr Akolr, crvp jirhsurmrw pruyraaas bartlgncpsd a2mg a horagarr+au 
area dgprcrrrlch w i l l  not be ruucuptlbla m t h s  rLrk of catartmphlc bar;, 
nar will  thsy be rfl'act~uas it1 aduav lng  cmp rvwrrrua #labil i ty for many 
f a m r r  in Ura t;rargmt popd a? iorr, 
Other correihrrxt iorre iqrlriw or! the qrp? i c & l l l t y  of a hoaogsnrous 
u a r  wproach for mall f a m r s  rn Larin krsrrca. P x r r  agticdturcl 
larull that La l ~ k a l y  t o  bo mrs hcm~qnoscruar wsthin a ragion i 8  fanwd 
try large cwnmrclal ~ ' f o c i u ~ r ~  (Sa, ,rkls m3 I,ynar~ 1981). khrthshrore, 
tha th f ini t nor1 of Iwm~!~ci ro i  s.y hati 1 i t  L La urqjr r zed tra~kn bcualu crop 
rapor-t~ng and ytaald ~ewt.inatlon ,it. i t  r~at~ona l  and regional l e d  are 
riot founthd or ham or1 l y  rstat-nt l y  Lmrr basad uri m area s u p l i n g  fr- 
for mrrriy coun t r  ltur, 
Tenancy 
T b r a  are anmy raawlna far tanarrcy (Nuubr?rry 1975, Btnrtwangrr raind 
Rorarrmmiy l Y U l ) ,  eitd ari al.tmmt ur~lrnrLtc~d nunbar of wayr to a p c i f y  
a contract. k f ~ k  ~ h , i r ~ r l q  11% ( ~ ! t c ! r l  cltcltl &at N )  mpurtmt Wm, but 
whurt: l o  frrrquantly owrlookorl ~u that. tenar~cy & f  fords a mlnn to w a g e  
loalsreu l n c u r s d  i t r  prcrviou c-rupplrrq yaare, Thrs rr partlcululy true 
in areas whsrrs tfre I rrciibnm of druur~ht acwntuatee the ttrportancs and 
extant of wncul~y. 
Tire ~xstantlctl f u r  lotre m4xrlaiqcmnt.*rrt L I I  tanmcy conu&ctl; f 8 i,llu- 
trawd w i t h  d a t ~  front two IClilSA'f V l S  V L ~ ~ B C J & S  which tire l o c d t ~ d  i n  
dka drought pxunct rhumtwlut of slri .~l,q)ul In In&&. A srrrvere drought 
rn 19722-73 Lad t o  lcrryc sc..culu dt3atJi8 and stile of bullocks in the m a .  
RLIB reduced the cnpnclty of mny households to m i n i t i a t e  cultiva- 
tion i n  the post-drought yudr. Wout 248 of a l l  farm households in the 
two v ~ l  l a q u  had to ledtie o u t  cll l t hcrr larld (Jodha o t  al, 1977). 
Tenancy tratlarrct lone tetrckcl t rj uclunli ze lalid-bullock rntroa. Before 
tho trmorrctionla, land tireti per C ) W I I L . L ~  bullock I n  the two v i l l a g e s  wao 
18.3 and 30.9 hect.drr?re tor l d i c t  owner$ and 3 .4  and 7.2  hectarer for 
urnants, F a l l w z n y  t.crnwrcy, l ~ n ~ i  artlcr per bullock declrned to 5.5 and 
5.8  hrsctamv far land owners and lricreased tx, 7.2 and 8.2 hectarcar for 
tenant8 (Jadfrrr 19th) , Hueant o v ~ t l c r l u t  also suygesto that oharecmpping 
i n  the Sblqpur villa gar^ 18 msre mranon on l n f e t ~ a t  land that is =re 
euaczaptible to cmp farlure ( S ~ n g h  rukd Walker 1962) . 
The tam w1dorly;ing tanarlcy contracts were tlexible enough to 
aat ia fy  the nsads of d i f  forent parues ,  Table 7 yreoantr the Urtribu- 
tion of tenancy obsaxvtttions arccwrdng to their terms, condition$, and 
ri&-efcaring implications for three years i n  the satm Sholapur villager, 
The arrangurrlmte ram &fined f tam the yerspctiwn of  landicrvneta, many of 
whom loot pmductlw capacity because of drought. Payment of a fiamd 
rental lxrdspanclernt of  the 8 i ~ e  of the harvlecrt by the tanant or mhly net 
outnut aharing with the Landowner rnpliae r h k  txanafer. Yhan input a d  
3.  W i t h  &vrnce laan 
but #&)out to 
huvar t  
5 ,  Input (ewcludtnq bullook) 
output sharing 
6 .  Input-output nharing 
w i t h  adjurtabla 
.dvmca loan 
7. YIt output rhathg 
8. t&t output rharing 
with uljwtrble 
advmce loan 
9. Unky-plot tarrncy n 
(with no f h a d  tsntrl, 
ru, dvance l a  but 
meagar crop #hare) 
10. Nid-rrslron laming 
w i t h  r h r e  in output 
output are rharab by both picticrr , cttplicit tirk rh&rmg occur#, Phrlly 
&err u t m  trnurcy rrtuagrmntr that hrlp i n  t h m  u l n m t  of r i a  lorrue, 
Than rm owr&ttwrad by tha Aqgrd laprct of  drought hduord torma, 
TPwy includrr (1) rhrrlng of r l l  iwuta crxorpt hlb& (which mm Uwt 
durLng the pmt dtoughq, (2 )  crq,  Xrlput-autput aturrfng urwnwwnts rubjact 
to an rbvurm loan ta tha (ll~~domrar adjwtable rgslnrt hLr rharcra to mat 
h i 8  praharvrrt rarourcl, m t r a i n u ,  ( 3 )  Land lram urrmgarrru AinSrrd 
to labor rnb crrrdit, md ( I ]  othrrr frcltor-and product-nrkot anrtfcctr 
batmen tha lmbomar a d  thr mmt .  
w 
Tmancy &rrmgrmrrt.a inwlvtrlg the trmrfrr of riak itom 2,7,8,10- 
in Tablo 7 oaapriwd &out 29h of the trnmcy dwlcllrvrtionr. Akwt 53t  
hrb ernlicit rirk ahuing oonnoutiano and ovar 6CH h d  rirk-2oru 
mnageamt iap U ocrionrr , 
Tha BhoAqrur exrarpAa i r  charly a c w  whrs tmurcy w u  r nahurirr 
frcll itrting tho q u l i s a t i o n  of fwtor sndowwlntr urd mmbLSng tho rbsrhg  
of production riak. In kir, moot colrprrrtiw aapiricrl rtudiw 
a r t ,  ona o t h u  vuiablsa urn rrcmulntad for, tha mfficirnlcy coat ( i n  tarma 
of low input intmrity or nonrboptfan) fm tarnay i r  naqUgib18 (Bisuumglr 
and RPwa~wig 1SQ11, In Latin America, fawar aapiricrl rtudiw (Qllunulu 




Parhrpr &o ring18 firrtum o f  can11 farowr agricultura i r  u rtrilcing u 
the high inciburca of intarcropping or nimd cmppfng (Jodhr 198&c, usd 
#omw 19741, Intrrcmgping 4.8 ofWn praI8.d a0 r rirk nchrcing prrctLm 
in thr qxammic  and oamoalc litaraturq (Papenditat et 41. 1976, llirr 1977) , 
Uak rrrduction du, to drvar8ff iat ion har tro be reparated from th rirk 
rducinq 8ttXibub8 of intorcropping par 1re4 thrt Ir the p u a  r id  otfoct 
of inurmpping m u l t  be evaluated f r o m  pum s a d  q r i r a u .  Wr ia  the 
prrrpactivr moat agmnoaulrtr adopt when they m u t e  land equfvrJltnt rrtfor 
of yield i n  pum rund arid intarcroppad ~ e a t m t . . ~ O  
Thr tollcwing thme potsntial rourmr of gmstrr yimld atability Ln 
intimrcm~ping hrve born idant i t i ad  (Willay 1981) t (1) inmrcrolp y f r l d  
coarpurartian, (2)  lower dfmurr arrd peat incfdsna ,  uld (3 )  U g h  yflrld 
rerponm i n  atme8 oondit~ono, The third wurm of riak rsduction hu 
bmn docuvnted in lblrpariasntal f i e l d  trlala w b r r  intarcmpping bsr g i m  
a greater relrtfvr, y i d d  advmtaq over sole cropping m&r amditiclar of 
noisture atreor (ICRISAT Mual kport 1979/80, p.209). Zh41ub mliJt8 
probably &pnd  on differmars i n  plant population betmen intarcmpping 
urd pure 8 t ~ d  traatmntn. 
10, hi& fmm rirk reduction, intarcropping may be ruperior to r o b  
ampping i n  ot;hu dk.snrionie (Jodhr 1981c, Uonran 1970, 
rtra na~d potmticf, rouxa of rirk rubucth  La ertrurky hort, 
post, urd prruftr! rpcltic (IlhJtmcju Md DIYilrl), X901). lbr itutmm 
in fndta than i r  tlrm avlcbaar thrt tho Lnclbrnoa of w i l t  an pi9ooslr+ul 
i r  rdltmd w h n  thay ur; llrrtrrcmppcd witch rarqhur (WLLley, RK), (rCIF6 
Wrtarrjm, 19801, about ths ram uWnrnE of evlldrrnca thrt ycrd brrr  Lo 
potsntfrally r norr Llpartlxnt yia ld  rahuart ta ptgoanpalrr I n  r rorghu 
Pntorcrarp ( I b t n r g u  d wvftr, 19U11, and frdgmmtary avidrncm that 
a u r i l s t y  r o r l l c  i r  .Ira r pnatmr hrgrrd in intatrompping. IC1Lt;Srouph 
g e n r r ~ i r r t h u  rrr ofton ma& thr Lnurcli~ppinq ~~dhrollrr pwt &ttdQlt, 
ma a n  find et~ou* clountarfrrctwl exq~lorn in the ~lgmnoric X i f ~ ~ t 4 t w  
that rugg+rt Ehat pert irw=~dur~.r i r  ocm&tionrd lry mapimx ampping 
rymtmn by -urclrb by locatLon Sntoxactlonr , Ir canc~Wng corunt. by tha 
chr~rarn  t o  a n r a i o n  an plant pmtmctlon and intrroropptng in r reant 
international workrtq nrr intrrcrapplny I r  pmbrbly not fur off the rurlr, 
* i t  upparr that inurcmpplng can m a m t  ima rocbar Irrcldrnm, romtiur 
Sncraals! Incibtrcra, urtl ramtimer haw no a f f r c t  r t  rll, a (ICM1PAT 1981, 
p. 260) *. 
Y h l d  coaymBrtwn arlaur !ma the r p t i r l  and &lmnolqicr l  
xarponrr ammg spciee  ar v u i a t l a @  to thw tnc~bcna, and tAalng of 
UolyicllLt a d  acpcl inatic  rirk, Brccluwa thrua rourorr of  rlrk haw 
& dh tllats:it.ial ef h u t  an crop ymductivity, risk mductiork In i n - r  
croppiny orginataa tram tha rbi l i ey  of rt lmut o m  cmy i n  tJiu a y r t . ~  
to amparate  for the f n ~ i u r r  ur lw y i e l d  of ~ o t h # f  cmy. l"or erup l r ,  
in a r e a l  miutur.err, sam arraalw awh a8 millat can p ~ r t i d L y  001paa1U 
for lar plant stand of other cmpa thmugh qraatar t i 1  luring, Corrpurrr- 
tion i r  corrcrit~oned by A orop'o a b i l i t y  to trke wdvantrqa of  &ugumt+d 
L ~ g h t ,  roll nutrients, ar r o ~ l  awirture rarclrwsv "ralrurd" by o t b t  cmpr 
that are rdvlarrrly affec~cll  by rouruaa o t  r.irk, LZlrgulratScm would not 
be porrible an  pura r u n &  baama a l l  plant* i n  tha plot  would ba rffrctcld 
i n  the r u e  my 
Xf y l r l d  oorganrutia war comnorr, thr y i e l d  covrrianw batworn 
IP)CIU planrtcrd rn a DLmd or intexcmpgsd r y r t u  would &a h r r  thur 
for proportional mrrru o f  tire #ma c m p ~  planted in yuro 8 t h .  I n  
extram mwr of high oqpmratbn in high rirk rnvironmrnta, w would 
sxpect to ur nrwt iv r ly  oovu ia tr  yi8lCb. Ulfortwruly, hrge lrult iyur 
and pultilocsttorrllrl data otr arr, not availabl. to artabl i rh inurcrogphg- 
pun a t a d  r n g . r i w . l 2  A hrr th.n ib.1 but r t i l l  pmclLrinq 4it4t.t- 
11, TUB i a  an omnrtaurwnt far rao rowcar o f  rirk a w h  u f M @ t  
and d i m w  duuy uhl& my &Itarantirlly affect plmta in puro @turd. 
and thu wL&n tho @ w e  k>r -mr8trcm, 
22. In o m  of the fcw atUrpt8 t4 ame*Le md analyze ruch data, RY) 
and w~1L.y  (1980) ev&lurUd yirld rtrbi l iry In r rcrr;ghu-pigonpor 
i n u r c q .  B . w d  on twmcLd rationality ud varluro c r i u r i r ,  th.y 
forad a r t  intarcropping provided grorur  yimld u t a b i l i t y  than rob 
cmppInq, but the n a u n  af thdr dru c&a not pornit tha ~ p . r & t k ~ n  eel 
purr, tia and location efL.ct8, that i r ,  yiald r t a b i l i t y  and .drgtrbLllty 
natlvm i r  trr svrlwtc, thr rWr partonwlo, sf cororr inmrcrrcrp~~fnq 
ryrtcwu i n  Zamera' firldr . WI hypor%rerFbs that wbm oaprrrration t r  
9f41t8r yi 'Cl& bel;wu+n cr- w i l l  h leu# poeitivrrly covuibta .  Y. 
mad therrhrr arrXgn La, ri.rk rcrclfslctng potmtial for cropping ry8twr 
whue inuxcrop ylcldll rra ~ t y n i f i c u r t i y  Md pcroitfwly wrr8lnt.d otnr 
t h .  
&a yfmhcmii? rSrk urcrrmmnt yrov ibr  r m  rudtrrrrtary inrrtght 
on tho r im of axpactad oclrlprrlration r f f a c u .  lisro intorcqptng 
rp- ,  OMI trdtSanr1 md orw momhat isnpmved, am chaw\ .ibt 
w&ly8i0. Tins-rrrrler yield pt"of~lt#U4 are m a t r u c t s d  f ra fCR38ATtm 
Vil lqe  Lava1 S t u d ~ s s  i t 1  that Ssm-Arid Tmpico of Indka. Plot drta 
&re avl;l labl~ frm 31) l m d n y  htsubitshulda in sdch village (Aurepalh 
and Krntrrrr) for 8ix; cropptrrg ysara fmra 1975-76 to 1960-61. me bo 
cropping ryourlav arrr ttre mt c0~13n cmeo rsncowtsrcrd i n  thr v i l l -  
whbrv t h y  vlre practiced. 
llhs Udlftional ryoum In Aurayalle coriuirts of raw btlrrcropping 
tm anrdiwduration mrcaaln, local yseaxl mlSst and roryhm, w i t h  a 
l a g - d w r t i o n  g r a b  lcagumar, plyconpad. The thrsr crop am grown In r 
high r iuk,  luw fsrtility environment. Obrervad rourcae o f  rink and 
axpecud utrtsnythu O E  yield cuaylchnoation sra cb8crLbed in Trble 8. 
Fro8 Table 8, we would axpact a rtmng cmpwrratory y ie ld  sf f r c t  
batmen pearl mi l lat  and roryftum or~ly when rhootfly i n f l l c t o  dmaga, on 
a o r p ~ . l )  *n i n  .ole ampa for ampannation uPnq p ~ q ~ ~ ~ p e i u  and 
the two carrrel8. A clear qcsneral lrlfelanca f r o r  Tabla El b t h a t  the 
1ct.r tha yield reducer h i  t~v spc l  f i c  c m p  Ln the syt~tcra the i r r a  
rmpd thrrd i s  for campenretron. We would awpect v ir tua l ly  no int8r- 
apecis8 campanration from lsta and mi;iseaom drought, a r c m a  lam 
malaon rain, a d  pod borer attack. 
In orderr to t a e t  the hypotheses suggc38ted by Table 8, w@ calculated 
thlrr yield corralation c ~ ( b f f : ~ c i m t ~  £or the three crop# for thr 169 plots 
in the $up)r.14 I f  cc.lpasatlon e f b c t s  wen ltrong over m y  y e w  we 
13, If tho i n i t i a l  a~wrooort rain8 are late, the incidanca of rhootfly 
incrra#sr, and fktners rerpond by p l a t i n g  wrre ca tor  i n  field# 
originally dsr tined for the oeseal-piponpea mixture. P a l @ ,  them- 
tom, cb not have to rely oolaly on potential y i e l d  ampnsatien f r a  
inMrcropping . 
14, The y i e l d  data are adjustad for managammt effects by regrearing yield 
on f w r  and eeaPon bmary variable8 using least eqwres dumy variable 
rsqrerrionr (Naddala, 1977) . For four f amera, eorghum yiuldl  am ' c~~mctad 
for linear raanlcgdmt ef  feclto~ for pearl rillat and pigempa, than i 8  
l i t t l e  a v i h o e  of sipificant dif  famnarr i n  technical efficiency g 
fa&rsro. Fhis  i s  what one wuld expect with a law ingut trcditioall cmpping 
ryltu, It i r  irportmt t o  note that y ie ld  variabil i ty fr# p lot  #pacific 
rowrcar ha8 not bssn arc~lici lt lv controlled for in the data. 
Table 8 , Sourcar of r irk and pradiaub yllald ampahart ion in & 
tr&ditionrrl rargtlua, p a u l  millat, &nil yigacrn pam intart- 
cropping rryatm in Aumprllr, 
Crop with potmntial tar 





ZErcrra late rearran 
raf n 
Pod borar attack 
Sorghtm Poor rund / J  14 
or t . b l l r b n t c  
Soxghun Poor etrnd 
Mlllat or tab1 irhmarrt 
gocghus W w e d  y l r l d  
MSllst 
a Checkr dono- the e l q ~ ~ t e d  ~trangth of w q a ~ ~ t l o n .  
would r q + m C t  a neqrtiva oorrrlatim batman yield8 of the two crcywr, 
t h t  i a ,  la, y i e l d  from on crop would be v w c l a b d  w i t h  arrp.l@.tioa 
or Mpbr yleldr ~ r i a i n c ~  tmr robufmd capetitian fm thr 0 t h ~  Crrrp* 
l m e r  corrcrlrth m l f i c t n t r  wuLd @1y glnrtsr rlrk buffering c-city. 
The r h  of ruch cormlat~ano b a u d  on yield date pvrgsd a t  uinuwment 
effecu dsryrnds un the mu',t ivarlata dFrtrFbvtioru~ o f  yie ld  r b k  mb 
their crop rpc.iPXc rntnrr wtiuna, For thxr yrrttculblt cropping ryrtllr, 
w would a w c t  a polrftiwrsl mrralstion b m n n  rorghu and millet y i e ld  
urd 4 zero or r l l g h t l y  nagrtive cornlation brtwrwn the ylekd of ait;her 
orrorl md pfycampro, 
k expcslcted aorghua and paarl ail let  yields am r~gnificurtly 
md pwititrrly co~rrtLrtad a t  -63,  while thay are irarignificwtly uroc i -  
rwd w i t h  pigeonpar yia ld  a t  .06 md .11, rsrpctrvrly. T&or evidrncv 
indirectly rugwrtm that for t h i n  croppmg oystea Lntsrcm~rgfng provider 
l i t t l e  rlrk protootion per aa. Ths 8 m  flinding qpllea to the o o m d  
cropping 8 y r t m  taaturing three long duration crape, local ootton, locrl 
wrghuar, and pigroqwa that am cultivdtsd i n  r rom arrund rdnfrll 
snvirunarevrt i n  Kenzlrra villeya, Mjurtsd yield datb  for 190 plot$ &haw 
ricprr tican t corrcldtionr ( .42 ,  , 25  snd .I51 st the 5111 law1 between 
yield8 of cotton vurd aorghw, cotton and p~ponpas ,  and oorghu mb 
pi$eonpaaa. Ona would axpact ruch a rarult for c r o p  rhrt prturs at &out 
the ram t i m .  
Another approach to the analyaia of y i e l d  stability i n  inter- 
cropping ir~ to adopt a bounded rational~ty parrrpectiw ~d tart  tho 
extent that  inbrcroppincjr reduces tihe rrak of crop fai lwe (Slngh 19811 
Ginyh wid WaLkar 1902). These studiras are bared wr dbtr frun about 
5700 fialda c u l t i v a t e d  by 180 fartning howholdu i n  ths ~CRXSAT VLS 
vil lag@o, About 6011 of the plots were planted in $ole! $tan& md the 
raaralnbr ware intarcrowd. Equating -let8 crop fdlure to thorn 
plots whbm no grain w a o  harvertod by the farmer gives q r r i c d l  pmba- 
b i l i t i e s  o f  cmp failure of about .I1 and .OS for role cropping and 
intarcropping, raoprsctivally (Table 9 ) .  W i n i n g  crop failure i n  thfr  way 
8uck.e the odds in favor of ucsptinp the hypothesi. that csmrir pribw 
-
intarcmpping 1%&& to a significant mduction i n  cmp friluns. Thir f a  
kn fact what Singh and W~Lksr (1982) find m a cLichot#ow variable 
p r & ~ t  analyrie wbm caplets  crop f u l u m  is re%gmaoad on boil, 
maanal, cropping year, v ~ l l a g s ,  and magarant variablw. Inuscropping 
i n  pooitiwly and rignificantly urociated with crop rucohao. 
Churging thr &finition of  the Qpsnburt variable to partial cmp 
failure nImrmr thw fmdinga. Although the pmbdbility that all crop# 
f a i l  i n  an intrrcrop i r  low, failrue of at lsart am crop i r  fa ir ly  ccrron 
urd rxceedr .2O for this data set, W h m  the dbpsndant variable i r  r r b f h d  
ro fdlure of tho u i n  crop, intarcropping enhurmr the Urlihood of 
crop fdlura ,  
-1. 9 , corpleta and yrstA.al arop I.iluta for JL80 frrvrr In r ia  
v i l l a y s s  of thr, Srrml-Arid Tnopim of ZnCUr fmn 1975-76 ta 
I9 79-80, 
Crop tailurr by type of thmbu o f  plots whorr % o f  f a l a d  to 
cropping ryrtm no qsain w.8 b r v r a t d  troW pL0f;l 
P u t i a l  crop fa i lure  in 
intrrrcropy tnc) 
First crop only 
Sword crt.ly o n l y  
nrird crop only 
F irut  urd 8ocond 
crop 
Pkrrt and third 
crop 
§econd and a i r d  
crop 
Likrr tha nrrrulk oil the prem&ng mrlyrlr, thw finding# am 
only ruggortivr &rum wr do not have data on i h n t i f i c a l  cxapl In 
p u n  rtulb i n  f u u t a '  ESaS6r. I t  i r  rrfe hawsvrr to ray rhrt the 
e f h c t  of intarcropping an crop Lai lun i r  ertfwsly mnritiw to 
how cfop f d l u r a  i r  b f t n a b  . Th, truth pmbrbly LF8a ~lrubn 
htwaan tho &ilinltionr crf cq~llcta n b  partial crop f r i l u n ,  Zn 
othrs word, for rort ctoyping ryrtgl atuficld i n  the vlllrqor, tba 
pure r u k  reduction iqac t  of intsrcmpping on crop f a l u r e  i 8  
prdnbly nagligible, Wo concluQ thrt the zirk pmtactim ofbred by 
inurcroppinp in a d  of itulf r much aulhr orbr  o f  u$itudr 
thm that afforded through antarprim dimrrlficrtion. By the a m  
taka, intsrcropplng doer not appear to i lp ly  r rignif~curt effickncy 
loan, 
U R  NWACJltWtHT MID ?WE WIOI OF CK)P XSURNJCE PRDCRAnS 
Any nuu policy rinnrsd crt anhancing risk aangemnt by raall produtmre 
nhould augnvent or auke mts aftsct iva the choiasn available to fumerr 
to aursga xi&. An analuqy can be drawn to p u b l ~ c  sactcu prim 
rtrrbf liration policielr that  may dioplaca traders arid lapculatorr , rcrduclr 
prim rtabl l l ty  Flrpartad tjo the narket thrnugh private mitragcr, and thw 
rarult in littls or no i ~ m v s m t  i n  p r i m  a t & i l i t a t ~ o a  (Pack 1977). Wall 
intantianad rural c b v s l a p n t  pmjectr thrt wed crop mourann t o  naw 
tarctanical pa~kagara i n  at7 effort t o  o p e d  up i n i t i a l  rdoption and dif Zueion 
hrva the p t s n t f 6 1  to diminieh the cffectivaners of riek Paanagsment. 
* B d n  qronoaic advioa clurtared rnto a package mixed with ctpp imurmer 
u M entiarment for farl#rrs can laad to dirraptsroui and coetly n r u l t r ,  
Tha fault cber not l i r  with crop lnsuranat par re but rather with the 
l h c k  of  i n f o m a t i ~ n  on har vell the rsccwrsndsd technology hoL& qp i n  
tamerr' f i s l b  and with saquantial tying condition8 a W a d  i n  a pack- 
qyroach that Liralt tha emall fannar'e f lexibi l i ty  to m8pond to rspidly 
changing y i e ld  risk during the cropping raaoon. 
A pilot  crop insurar~ce echem for h y b r ~ d  oatton in Gujarat i n  India 
i r  i l lurtrat iva of what can happen whsn C o p t h l *  todurology ir  packaged 
for extanrbn to farmer8 and meet8 ruboptimal f i e l d  cmditiono. Thia 
' b l d  erq;nslriasnt w u  pmmted by the Gujarat State Fertilircsn Oolgany, 
war finmabd by a oo-rcial bank, a d  war backed by the bnaral 
Insuranca ODrporation of Xndia (ChouBhary, 1977). About 150 f m r r  
psrticipatad i n  the echsmo d u i n g  i t a  operation from 1972-73 to 1074-75. 
C l a i m s  for indsminitier w m  monitored on an individual plot  basir and 
wsre detrnrlnod by c r ~ p  cuts t&n by ataff f r ~ r  the f lert i l iar  n y .  
Partici,puata worn insumd up to the amtoof cul t ivat im which wm 
Wt Rn. 2000 par acre w h i c h  is equivalent to &out a 1001 increase i n  
rqmnditunr ovsr what thay typically i n ~ l t s d  for local or deri cotton. 
-
D ~ C ~ U I Q  of this Lntsnrw~~i). low1 of inwertnrrnt snd brcrurrr pnviow 
axperfantx by thrn turtil imr cmpany rhawrd that llybrld clotkwa wu J 
high risk,  high raturn Vsntum, thn pm Jrrt mrtr,lnly loakd lika n 
tanat c u e  u b  n, :"mp I I U U ~ ~ C I  muld &tigate tha U H C ~ C Y  ~ i j  
rFak rr r c;wrst.rrknt, to ttblan ulap~lm o f  i ~ j r w v s d  prrr:c;iccra, 
"IChr svalurrtian r twv  (Choudhiary 19771 requartad by thr rtrta 
hcrtilsmr -my repol tad s I\&QX UL ~ ~ m t i ~ i j ~ a t a d  to  DU~QQWWJ 
fnw thr scbm, In a l l  thma ~~xappinq yafira, nasrpartlciprnt houw- 
bldm c u l r i v a t ~ n y  L O ~ ~ I  cutton hut nmt hturna  par acre hlqhr  thm 
putAc iymt  howcrhulda wi th  Lrurururrd ylotr,  fn Wo of the thtw yalli~8, 
partfcrprtrnr) hou&crt~~l&lr 4lw ramtmd h i g h r  raturnr frun hcr l  o o t t m  
qruwn in wzknoutorl g)Zwtr than f t m  hybrld mt turr ylatrtad i n  i ~ u m d  
f ia ldr .  Indaalrrltfgu ptkd duritlg thn threla c r a ~ q ~ i n y  yrrr warn 53,  
1642, ~ l n d  43UQ L I ~  tho v d l u ~  of' the prclala cxsllactwd, Thr rxtrwarvrtiw~ 
from ttla avnlurtLat~  rsslwrt I lr tad  i n  Tabla 10 provldr, r thwhril rbtah 
of rsaarom for thwe rnreidtar. 15 
W i t h  hmclrrlght ~t kw axrry to ma what want. wrany w i t h  tha hybrid 
wttm pn+c.c w i r s d l  ~u una of the taw sx&~raziar~cro w i t h  lnctitutlonrl 
crop innuranom An lndria,  Turn c4w rtucty wrj lrrcorrn tho iryortulca 
of yrovLd~ncj t n f u m t  Lon through ox\-farm tsbuUrly uf t ~ ~ ~ ~ 1 ~  in la88 
protactad envrrtrrmnts ta unllarwtard BOUIIL#I or r i ~ k  md thnlir: tntrrrr- 
sc%lon w r t h  proayact l v a  tat-tumluyiar. Tham i a  w r t i n y  norartlvc, 
md p a ~ t i v e  ( J V I ~ ~ I O Q  ( { U r f Y k n  a t  a1, 1980, WBUCIZ 19fll) thlt dlifrrnnorr 
in r ~ ~ k  permptkotim n r u  111uct1 mrr~ Lqmrtmt tbtad~lantu i n  bcir ion 
W i n g  under ru~crlrrtunty tJIdn d~liursnarrr in r i r k  rttitudar, Ptanirlng 
nau rcaecrarrh ard a?rtttnraum approacf.ur, olu& ala thr tauatarch luthcldalsgy 
ueed by the Inet.~twtrj ckr CZier~r:~arr Jla 7bc;no;loyla Ayn~purcuarir ( t o  i n  
Cuatctml# ( H i  lduabrw~d 1077) 41ul tlra T r a ~ l n c j  nnd V l n r l t  (TLV) I?xt#nrian 
Systen (Wnar anti ttar r low 1977) I n  part8 r;bf k l a ,  r r a  available to 
allw fanraro to bct mre Y C ~ A W  p r t i c ~ p ~ ) t r  i r ~  t t ~  t+chwloyy gwerwtion 
~d dlffuamn pmceav on 4 mutlm b.81@.L6 Ari l n ~ r t m n t  i n  n c t i d t i u  that 
that generate mra and battnr qwUty tacbaLc~rl and fnutitutionrl infar- 
mtlon could mrck EworarbSy ( a n h n a  #mi1 lillimr rirk (Ldjurtmnt than UL 
inmrtmnt i n  crop insurancs. 
15.  Uaoudaq oonclu3ad that "rruch a r d r w  would be more, oultrblr whrm 
pmducticwr ro rtJJulrr, polrurnidl I rr ig i t im rouxoar axe i n  d # k n U @ ,  
and fanrarr have auourlsrd &car% ta l rr igatbn Eaci l l thr  (p. 7 ) * ,  Such 
a protrrcwd snvlmmnt w d d  aluo w i p  cut any patantid payoff from 
crop insurance. 
16, #oncth+leor, no uquwvanornt in mt;ho&logy w i l l  cmprrrrm tor 'tho 
bel in ing tranbr bc\llwentrd by Trigo and Pinrirt, (E9fll) i n  bsdQIt4ry 
orpport b r  agricultural rrnrrch and uurpovlrr trakning in M W S ~  
oomtrbo Ln Latin kurlcrr, 
Table 10. Obusrvationr by C)#ruUhcry (19771 on the Crop frmutrnce 8ch- 
far Hybrkd-4 oo t tan  in Cu)rrat, 
Problau of mt.1 hazard It war further allaged by vlll~perr that 
rou of t.Iw gart~etparrts had rwldrd 
~nurrcultuzing,  w . d l n q ,  application of 
last bore of Lart~lXeers, crtc, whur thy 
raalized that they would mt obtain the 
e x p e c t 4  yield (p. 144) . 
men thc p x r i c i p a n t n  f e l t  Wt, due to 
sdverre clzarta or other reamnr, they 
w u l d  turdly obtain more thrn the m i d u  
auaured y i e ld ,  they did mt take curs to 
follow the Lnstnrctiona on the inmurod 
ylotr (p&8) ,  
Unreliability and lack of Due to b a v y  and c o n ~ t r n t  rains i n  tha 
profi- i l i ty  of thu aonthr of huyuot and S a y m a r  1973,  
r8commend.d tachnology tractor munted sprayers and dueterr 
were i m v s b l a  in black c o t t o n  soil ( b l e l )  
It was surprising t;o find that the non 
participant tcowleholdai cru~rsrd s nat 
yrof~t of Ra. 690, while tha m r t ~ c i p m t  
hourdwlbm sustained a l o r a  of Rs. 425 
PQ~: acre (p.  143) . 
Xnf 1.xibPli t y  of the  
package apjxoach 
Due to heavy rainfall, the yartrcipants 
did mt urss fert~irzers and pesticides 
in required quarltxtrttti on unrt~oured 
plots but they could strll get the 
yrald equal m the average asseooced 
y ~ e l d  on rhr insured plots  (p.M;;9. 
In sane c u e s ,  . . . . , wtlera wello were 
the only source of irrigation, well 
w n i . r o  promised to supply w r t s r  tp 
farubre for growing Hybrid4 cotton 
but when the crop required to be irri- 
yatckd, they did   at supply the water 
for one reason or another, w i t h  tho 
result, fknusrs grew unirrigatd Hybrid- 
4 cotton (p.  7 2 ) .  
Information on oil rlah I8 r l ro  Lqmrtmt for tha 8 r m W  
avalurticm o f  crop imutmcan, Thr irportmw lira not in acrturtirl 
crloulctiorur but rrthrr In rcUevfng 4 pmllmbrcy unJrrrt;rM1ISnq of 
the afllrctiuwwea of m u l l  f-t tiak rnwprnht in copin$ wkth 
rsrylng rourwr o f  u q u r r r l c i r l  r i ek  thrt wndtionr trchnoloay by cravim- 
wnt Intnrrctianrr, h t -  rwrryh, rm i l lur tratrd  a r t  &mull farwtr  rni 
t m u a  in w n a r r l  b v r  vr~tuur urw rt that dlrporrl to rd)wt to  
tirk &t the t ~ #  of  piurrrnp. k r;hr cmp mrahu phyrio20giorl utwtty 
tha aclrrpa tor riak un-t rv~purr to ,narrow a m a n t L a l l y .  M a  
prdmbly ewplri rup t o  rorr, extant why thrc, ir  a & w b  tor privrto ~ . c t . o t  
cmp inrwrrnca that i r  contrrcturkly tJad ta oourmr of rimk thrt in f l io t  
4- mu h&rvrat, I f  b w & r a  crmt incwryotru rautorr of rcrrhturocl 
into tha crop - it La d i f f i c u l t  tlo f ind  cul t ivrrn seairturt to tirr urd 
M i l  - urd r y l m l i c  corrtrol i r  not parribla, than the potantid brrofltr) 
fro@ crop lnrrurrnor would w a r  urn tu\qihla, 
IR t h o  rnrlyrtrr u f  om11 f ~ r - r  rlrk djwtmnt,  wcs Iirw highllyhted & 
few Fwlrcation~ tJr crop Inmuronc+. Progrurr ahould ba daalgnad w i t h  
I,  m i r r ~ m u a  ~f t nrL~rg carcUtluna w thrt; t f ~ a  Irrtayr i t y  uf taxla r i r k  art\&*- 
m n t  rr prrrawlrved, An undtlsrtondinq u f  tha rourmr rncl trmllny of ylm- 
c l i u t l c  r i n k  i w  valuable Eo drturano whethrr co##xiity u m p  iruurrmur 
expanda tho eat of rirrk unrcpnunt qrtlonr cavclA&lr to tho i r n r r  or 
aubrt~tuurv for sf factiva, lrur-Pvrnt prrctiocam. HaUroyanaity of 
production rlcroarrviron#lntr auy imi lsv ragicmial crop i ~uuravrcs pmgrrau 
ta pool rirka mre wickaly Ov@r m ~ y  rnrur, but mmll frnngrv my 4 l ~  br, 
&la to  ctFEfuwl r r r h  thmrrgh rlwtlcl diverriflcation and othr r  anrblxng 
u l ~ l 0 a r .  
Evan within a vll lags,  a homqaneour area approach t o  crop iruurmoo 
aay not l e d  to cmp rrrmrrm rtabi l i ty  fox marry yraducaru. Wa c i t r d  
om example where, fur W u t  40% of U1a farmrr, yieldw wem invormly 
relaud U, "illyo &mr.ya ylaldr over air croyplllg y u r r .  Fbr thr 
othar cropping syatamar, yieldr varied 8ignifXcantly on avsrrga over t i r  
~3 reaultad i n  p o ~ i t ~ v e l y  oorrrlatad farvr  and vklllqa rwrrgr y i a l b ,  
Thfa finding ruggertr that n hamg.n.ouo rrrr sppeo~cb'r w i l l  haw grarUr 
succers i n  achieving crop nrvumus   ability for thorn cropping ryrtnr 
that are arloc~atrtd w i t h  Ugh yir ld  rirk Ln wrarourilrd pmducfton anvimn- 
unta. 
Barsd on vill'rrqdl-laval data in rural South I n U ,  w found convincing 
evidence tht WL~JICY w i u  lCtFwly w e d  to lprrad yleohction ri8k within 
and acrorw cropping y w r .  Cbntruy to arq;ractationrc, inwrcropping in 
ULll, of i t m l f  &d not appear ta auntributa much ta y i r l d  rtrbi l i ty .  
T)L. ~lfbCtiuwme8 of  rA8k uijuatmnt by mall frna touwholbr i n  
l m l y  m q i r i o r l  Faam, Howaholdr ramorllca a r t  fobtwo8 intar* 
tamoral bcirioa mkhg CWI Puzni8h rar inright,  but tho a&gla mat 
llrpormt aonrtrdnt to iqroving our rnblntandinnp of -11 f u r r ' m  
rirk rdjwtnnt fr thr, paucity of panot drU owr many yaur  of 
ml&tiwly lupe r q 1 . r .  k r  crop inruraa,  Lnarledp. h t  tha 
fnflwnclr OF crcsp mvlrnw on oanrtq?tion a t a i l t r y  Sa somly m b d ,  
W l r  \rr ary not knaw u much u wr would wmt, w a n  run that whrn 
trrruray La bmncld, ~chutF~r t lon  i r rub# idimd, m d  crpt t d  i r  u~clrrprf#d 
in tho f6-1 h a t ,  rirrk u P r . g u n t  by -11 fun houwholdr clufturrr 
uad the bwbn of  .Q)UMI f.11. .DIY h u v i l y  on lmblur le&oratl. 
Wa rra h a  rum thrt r public wctor n v d i r l  p-ru of crop imurmoo 
i r  r p r t i r l  cum or e m  r r u p  in the right dlraction, 
hLv&rQ, M,, Walkart, T.s., and kuyr,  Wag, 1939. ~ a t a c f o n  br lxrr 
roamandrarer 6, parcalm drnonwtrrtivlr & ~ f a  y triJoL oon 
l a  ta(f;nalogia utilimrda pot lor aqricuitorcr 6, Irr ragfonar 
occidurtrrl y oriantd dr I I L  S d v u b r ,  Mtarrrllmeour pywrr 
San krdr60, 161 Srlvrbort -A. I 
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